Synthesis

General aspects
All reactions were performed under an atmosphere of argon unless otherwise indicated. All reagents and solvents were purchased at the highest commercial quality and used without further purification unless otherwise noted. Dry solvents were obtained using a double column SolvTech purification system. Yields refer to purified spectroscopically ( 1 H NMR) homogeneous materials. Thin Layer Chromatographies were performed with TLC silica on aluminium foils (Silica Gel/UV 254 , Aldrich). In most cases, irradiation using a Bioblock VL-4C UV-Lamp (6 W, 254 nm and/or 365 nm) as well as Cerium ammonium molybdate stainings were used for visualization. Preparative Adsorption Flash Column Chromatographies were performed using silica gel (silica gel 60 Å, 230 -400 mesh, 40 -63 μm, Aldrich). Ultra Performance Liquid Chromatographies coupled to Mass Spectroscopy (UPLC-MS)
were carried out on a Waters Acquity UPLC-SQD apparatus equipped with a PDA detector (190-500 nm, 80Hz), using a reverse phase column (Waters, BEH C18 1.7 µm, 2.1 mm x 50 mm), and the 
Synthetic Pathway
Scheme S1 describes the synthetic pathway for TAA. The reaction mixture was stirred vigorously at 115°C for 7 days. The mixture was cooled down to room temperature and EtOAc (15 mL) was added. The solution was passed through a pad of celite and washed with EtOAc (300 mL) to remove all copper salts. The resulting organic phase was concentrated under reduced pressure. Further purification of the crude mixture by column chromatography (SiO 2 , Pentane → Pentane/Et 2 O: 98/2) afforded triarylated compound A in 55% yield (1.72 g). 138.9, 138.0, 128.1, 125.6, 115.7, 115.6, 68.3, 31.8, 29.6 (4x) 
Compound B:
A solution of compound A (1.52 g, 2.78 mmol) and tin(II) chloride dihydrate (7.52 g, 33.34 mmol) in acetonitrile (45 mL) and ethanol (45 mL) was stirred overnight under reflux. After that time, the solution was cooled down to room temperature and diluted with ethyl acetate (300 mL). The organic phase was washed with Na 2 CO 3 sat. (2 x 200 mL) and brine (100 mL), dried over Na 2 SO 4 and concentrated under reduced pressure. The resulting product was clean enough to be used as such in the next step. 5, 154.4, 139.1, 138.2, 128.2, 125.7, 115.9, 115.9, 68.5, 32.1, 29.8, 29.8, 29.8, 29.7, 29.6, 29.5, 29.4, 26.2, 22.8, 14.3 in dichloromethane (9 mL) was added dropwise to a cooled solution of chloroacetylchloride (63 μL, 0.79 mmol) in dichloromethane (10 mL) at 0°C. The reaction mixture was heated slowly to room temperature for 12 h. It was then diluted with diethyl ether (60 mL) and the organic phase was washed with NH 4 Cl sat. (2 x 60 mL) and brine (60 mL), dried over Na 2 SO 4 and concentrated under reduced pressure. Further purification of the crude mixture by column chromatography (SiO 2 , Cyclohexane → S4 Cyclohexane/EtOAc: 3/1) afforded triarylated compound C in 69% yield over 2 steps (0.32 g). 164.0, 154.7, 144.4, 140.42, 131.8, 125.6, 121.1, 120.6, 115.3, 67.6, 43.5, 31.2, 29.0, 29.0, 28.9, 28.9, 28.7, 28.7, 25.5, 22.0, 13.9 Torr in the sample chamber. The incident monochromatic X-ray beam was focused on a 0.7 mm x 0.3 mm area of the samples bearing surface.
XPS Measurements
XPS survey spectra were collected in the range of -10 to 1200 eV, with a resolution of 1 eV, at a pass energy of 160 eV. The high resolution spectra for all the elements identified in the survey spectra were collected using a pass energy of 20 eV and a step size of 0.1 eV. XPS data fitting were performed making use of the Vision Processing software (Vision2 software, Version 2.2.10), and mixed GaussianLorentzian curves. The linear background was subtracted before correction of the peak areas. The binding energy of the C 1s peak was normalized to 285 eV. Elemental analyses were performed using a scanning electron microscope (Quanta 200-FEI) equipped with an energy-dispersive X-ray spectroscopy system (EDX). Elemental nitrogen analysis was performed on a Perkin Elmer 2410 Series II CHNS/O ANALYZER 2400. 
Calculation of the number of pores filled with TAA
To determine the area of the electrode occupied by TAA, we assume that all the nitrogen signal arises from the triarylamine. Using the dimensions of two triarylamine molecules (Figure 1 
Porous Electrode Area
By comparing the CVs of Ru(NH 3 ) 6
3+
at the gold electrode and at the porous electrode, it is possible from the i p (peak current density) values to evaluate the electroactive surface area using Randles-Sevcik equation (Eq. 1):
0.4463
With i p : current maximum (A), n : number of electrons transferred in the redox event (1) . Thus, around 66% of the surface area is accessible when the electrode is covered by the porous layer.
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Contact Angle Measurements
Measurements were performed on a GBX Digidrop apparatus by depositing 12±1 µL pure-water droplets on the electrode surface. 
Cyclic Voltammetry
Electrochemical measurements were performed on a potentiostat ( . The current density was determined from the geometrical surface area of the electrodes. ) for the doped triarylamine mesoporous electrode and the porous electrode with "empty" pores in the same redox probe conditions, supporting that electron-transfer process is only limited by the diffusion of the redox species.
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Control Experiments
We studied the electrochemical response of the species Ru 3+ in the presence of tridodecylamine introduced into the pores. No increase of the current response was observed for pores loaded with tridodecylamine compared with the C6-functionalized electrode ( Figure S3 ). This experiment confirm that a simple amine molecule is not able to promote the transfer of electrons. The stability of the electrodes doped by TAA nanowires was regularly checked over a period of one month by repeating cyclic voltammetry of the electrodes in solutions containing the redox probe Ru(NH 3 ) 6
3+
. The intensity and the position of the oxidation and reduction peaks was nearly the same pointing out the stability of the overall structure.
Electrochemical impedance spectroscopy
In order to determine the charge transfer properties of the modified silica layers, Electrochemical Impedance Spectroscopy ( A Randles circuit 2 was modelled as described in the inset of Figure S4 , where R s is the resistance of the electrodes/solution, R ct is the resistance from the charge transfer, Q is the constant phase element coefficient, R dif is the diffusion resistance, and T d Nernst diffusion layer thickness. The Randles circuit model fits the data quite well despite the 100 nm silica layer. From the model, the charge transfer resistance should provide a good approximation of the resistance from the wire. The bare gold charge transfer resistance can be used as the charge transfer resistance intrinsic to the gold layer and the transfer to the redox probe.
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Assuming that the silica layer thickness determined by SEM corresponds to the thickness of the path length of the TAA (91.3 nm), and that the determined polarization resistance arises primarily from TAA charge transfer, the charge transfer resistivity of each layer can be determined by: 7. Control experiments with bare gold biocathodes Figure S5 . (left) Bare gold electrode with immobilized enzymes in nafion exhibits similar performance to that of the doped mesoporous electrode. However, the enzyme layer does not stick properly and usually collapse on the gold surface and thus the stability of the resulting electrode is restricted to only one day (right). In the case of the hybrid electrode, the porous silica layer ensures the confinement of triarylamine units within the pores and improves the stability of the enzyme layer at the electrode surface at least over 10 days. 
